Short-term treadmill exercise increased tau insolubility and neuroinflammation in tauopathy model mice.
Physical exercise has been identified as a preventive measure for Alzheimer's disease (AD), one of the neuropathological hallmarks of which, neurofibrillary tangles, consist of hyperphosphorylated insoluble tau. Previous studies demonstrated that long-term treadmill exercise reduced tau hyperphosphorylation and insolubility; however, whether short-term treadmill exercise (STE) alters tau modifications currently remains unknown. In the present study, we attempted to characterize the effects of STE on tau solubility and determine its relationship with neuroinflammation using tauopathy model mice (Tg601), which express wild-type human tau. The results obtained showed that 3 weeks of non-shock treadmill exercise in Tg601 and non-transgenic female mice markedly increased insoluble tau. An analysis of phosphorylation patterns indicated that changes in tau solubility were related to an increase in phosphorylation at the tau C-terminal end. The results of immunohistochemical analyses revealed that STE increased the number of Iba-1-positive microglial cells in the hippocampus. Elevations in the levels of the lipid peroxidation markers, 4-hydroxy-trans-2-noneal and malondialdehyde, indicated the presence of oxidative stress. Moreover, higher levels of cytokines, IL-1β and IL-18, and chemokines, CXCL-1 and CXCL-12, supported neuroinflammation.